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Abstract. Measurements of the pure quadrupole resonance frequency of 35Cl in CH,ClCOOH 
have been made over a wide range of temperature (77 K to 300 K). Two resonance lines due 
to chemically inequivalent sites have been observed throughout the above temperature 
range. 
1. Introduction 
The pure quadrupole resonance (PQR) frequency of 35Cl in monochloro acetic acid has 
been measured by Negita (1955) at 292K and by Allen (1953) at 295, 196 and 77K. 
Since these measurements are essentially at three fmed temperatures only, we have 
studied in detail the temperature variation of the PQR frequency of 35Cl in CH,ClCOOH 
over a wide range of temperature (77 to 300K). Two PQR lines due to chemically in- 
equivalent sites have been observed throughout this temperature range. 
2. Experimental 
Polycrystalline samples of the a form of CH,ClCOOH were studied in these experi- 
ments. A super-regenerative (oscillator-detector) spectrometer based on Dean’s circuit 
(Das and Hahn 1958) was used for detecting the pure quadrupole resonance at different 
temperatures. The resonance frequencies were measured with a digital frequency counter 
with an accuracy of +0.01 kHz. Low-boiling petroleum ether was used as the bath 
liquid and liquid nitrogen as the coolant. An iron-constantan thermocouple was used 
to measure the temperatures. Resonance frequencies were measured at intervals of 5 K 
over the temperature range 77 K to 300 K. 
3. Results and discussion 
The PQR spectra showed two lines. The values of the PQR frequency ( v )  obtained for each 
line at various temperatures in the range of 77 to 300 K are shown in figure 1. Also, for 
the purpose of comparison, we have given in table 1 the values of frequencies from the 
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present work at 292, 196 and 77 K (the three temperatures for which previous measure- 
ments existed) and the results of Negita (1955) and Allen (1953). There is good agree- 
ment between the present and the previous results. 
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Figure 1. Temperature variation of the PQR frequency v of 35Cl lines in a-CH,ClCOOH. 
Table 1. PQR results of a-CH,ClCOOH at 292 K, 196 K and 77 K. 
~~ 
PQR frequency (v) Temperature coefficient ( y )  
Temperature (MH4 (10-4 ~ - 1 )  
(K) line I line I1 line I line I1 
292 34.93060 35.43208 1.840 1.540 
34.919t5 35.46ltg 
34,9731 35.5241 
196 35.57001 35.95012 1.875 1.392 
35.602t 35.981t 
71 36.13272 36.42916 0.8999 0,7945 
36.131t 36.429t 
i. Allen (1953); 1 Negita (1955); 9 results at 295 K.  
The temperature coefficient (y) of the PQR frequency is calculated for the two lines 
at 292, 196 and 77 K and the values are given in table 1.  
It is observed from figure 1 that at any temperature in the range of 77 to 300K, 
the frequency of line I is less than that of line I1 by about 1 %. The signal-to-noise ratio, 
in general, was about five for line I1 and three for line I. The values of eqQ at 0 K for the 
I and I1 lines are calculated and found to be 72.64 MHz snd 73.12 MHz respectively. The 
two lines observed cannot be attributed to two different chlorine isotopes because the 
ratio of eqQ of line I to that of line I1 is not 0.778 (see Kopfermann 1958) but 0.993. 
Presumably they are due to two chemically inequivalent sites of chlorine. 
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The fact that the curves of PQR frequency against temperature shown in figure 1 do 
not have any discontinuity suggests that there is no phase transition, at least in the range 
of temperature investigated. 
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